Since superoxide is first generated and derived into other reactive oxygen species in living cells, the detection of it within the cells is very important. Although lucigenin (10,10'-dimethyl-9,9'-biacridinium dinitrate) is a useful chemiluminescent probe for detecting and measuring superoxide, it cannot be used for the assay of intracellular superoxide due to its cell-membrane impermeability. Main reasons for the impermeability have been supposed to be strongly ionic and hydrophilic. Therefore in order to increase the membrane permeability we designed and synthesized less ionic and amphiphilic lucigenin derivatives consisting of various kinds of carboxylate anions. Their membrane permeabilities were observed by a fluorescence-microscope with using mouse neutrophils. Lucigenin derivatives with aliphatic and aromatic carboxylate anions such as monoethyl moronate and monomethyl terephthalate were found to be membrane permeable. It is noted that log P values (1.5 ~5.0) as well as pK a values (2.8 ~ 5.0) of the conjugate acids of these anions are larger than that (HNO 3 ; log P -0.12, pK a -1.8) in lucigenin itself. The CT absorptions at 500 ~ 700 nm in Uv-vis spectra, the lower fluorescence-quantum yields and the lower redox potentials ofthese compounds were observed. We concluded that these properties would be usable to evaluate their membrane permeabilities.
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